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Questions or
Comments?

“Why am I muted?” 
Don’t worry. Everyone is 
muted except the Presenter 
and the Host. Thank you 
and enjoy the show.

Type them into the
questions box!

www.acs.org/acswebinars
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Chat
Announcements and

hyperlinks from our team
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linkedin.com/company/
american-chemical-society@amerchemsociety@AmericanChemicalSociety@AmerChemSociety

Let’s Get Social!
Follow the American Chemical Society on Twitter, Facebook, 
Instagram, and LinkedIn for the latest news, events, and 
connect with your colleagues across the Society.

Contact ACS Webinars® at acswebinars@acs.org

www.acs.org/acswebinars
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Where is the Webinar Recording?

All Registrants
Watch the unedited recording 
linked in the Thank You Email 

for 24 hours.

www.acs.org/acswebinars

ACS Members w/Premium Package

Visit the ACS Webinars® Library 
to watch the edited and 

captioned recording.
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5https://chemidp.acs.org

A Career Planning Tool For Chemical Scientists

ChemIDP is an Individual Development Plan 
designed specifically for graduate students and 
postdoctoral scholars in the chemical sciences. 
Through immersive, self-paced activities, users 
explore potential careers, determine specific skills 
needed for success, and develop plans to achieve 
professional goals. ChemIDP tracks user progress 
and input, providing tips and strategies to 
complete goals and guide career exploration.

6www.acs.org/careerconsulting

Career Consultant Directory

• ACS Member-exclusive program that allows you to arrange a one-on-one appointment with 
a certified ACS Career Consultant.

• Consultants provide personalized career advice to ACS Members.

• Browse our Career Consultant roster and request your one-on-one appointment today!
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APPLY Today! 

www.acs.org/industryworkshop
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If you are a student from a group underrepresented in the chemical sciences, we 

want to empower you to get your graduate degree!

The ACS Bridge Program offers:

• A FREE common application that will highlight your achievements 

to participating Bridge Departments

• Resources to help write competitive grad school applications and 

connect you with mentors, students, and industry partners!

Are you thinking of Grad School?

Learn more and apply at www.acs.org/bridge

Email us at bridge@acs.org

7

8

http://www.acs.org/bridge
mailto:bridge@acs.org
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ACS OFFICE OF DEIR
Advancing ACS' Core Value of Diversity, Equity, 

Inclusion and Respect

Resources

https://www.acs.org/content/acs/en/about/diversity.html
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https://www.youtube.com/c/ACSReactions/videos 11
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cen.acs.org/sections/stereo-chemistry-podcast.html 13

ACS Industry 
Member Programs

• ACS Industry Matters

ACS member only content with exclusive 
insights from industry leaders to help you 
succeed in your career. #ACSIndustryMatters

Preview Content: acs.org/indnl

• ACS Innovation Hub LinkedIn Group

Connect, collaborate and stay informed about 
the trends leading chemical innovation.

Join: bit.ly/ACSinnovationhub
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Creating Your Title, Abstract, 

and Table of Contents Graphic

ACS on Campus is the American Chemical 
Society’s initiative dedicated to helping students 
advance their education and careers.

acsoncampus.acs.org

Register for an ACS Institute course to gain new 
skills and excel in your career!

ACS Institute courses not only 

give you the tools you need to 

stay on top of new technology 

and growing trends in the 

science industry but also the 

professional development skills 

to advance in your career.

Each course is developed and 

reviewed by subject matter 

experts to bring you the high-

quality instruction you've come 

to expect from ACS.

ACS member and early bird 

discounts are available. 

Explore online live, in-person and on-demand courses at institute.acs.org
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Advancing ACS' Core Value of Diversity, Equity, 

Inclusion and Respect

https://www.acs.org/diversity

18

https://www.acs.org/careerconsulting.html https://www.acs.org/careerconsulting.html https://www.acs.org/linkedInlearning

ACS Career Resources
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Register Now! www.gcande.org

https://pubs.acs.org 20
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https://www.acs.org/meetings/acs-meetings/fall-2023.html
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www.acs.org/acswebinars
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Register for Free Browse the Upcoming Schedule at www.acs.org/acswebinars

Co-produced with ACS Division of Professional Relations

How to Develop a Strategic Mindset

Wednesday, May 24, 2023 | 2-3pm ET

Co-produced with the open access journal, ACS Engineering Au

The Road to Carbon Sequestration

Thursday, June 1, 2023 | 2-3pm ET

Co-produced with ACS Green Chemistry Institute

Catalysis in Sustainable Chemistry

Thursday, May 25, 2023 | 2-3pm ET

21
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5/17/2023

12

23

THIS ACS WEBINAR® 

WILL BEGIN SHORTLY…

🖐 Say hello in the 
questions window!

www.acs.org/acswebinars

www.acs.org/acswebinars

24

This ACS Webinar ® is co-produced with the ACS Division of Chemical Health & Safety and the Committee on Chemical Safety. 

How to Safely Manage Chemicals in Educational Settings

Download Presentation Slides 
under “Handouts” in GTW 
Control Panel

SAMUELLA B. SIGMANN, MS, NRCC-CHO

Safety Education Consultant & Past 
Stockroom, Director, and Chemical Hygiene 

Officer, Appalachian State University (Retired)

SUSAN WIEDIGER, PhD

Professor, Chemical Education, 
Department of Chemistry, Southern 

Illinois University Edwardsville

AMANDA CHUNG, PhD, CHO

Chemical Hygiene Officer, 
University of North Texas

23
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How to Safely 
Manage Chemicals in 
Educational Settings

Samuella B. Sigmann, Appalachian State University, Retired
Susan D. Wiediger, Southern Illinois University Edwardsville 
Jennifer L. Bishoff, Frostburg State University
Amanda B. Chung, University of North Texas

CH S
CONNECTING CHEMISTRY

AND SAFETY

25
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The shelves are crowded, the 
containers are too close to the 
edge, and large containers are 
on the top above eye level.

Inappropriate and 
unlabeled containers; 

spilled chemicals

Chemical storage and 
unlabeled containers 

in the hood.

Key in lock

Door propped 
open 

Waste without secondary 
containment, lid open, not 
label; spills on the floor

Dirty 
glassware left 

in sink

Maybe these are the Standard 
Operating Procedures (SOPs) & 

Safety Data Sheets (SDSs)?

27

What You Will Learn

• How and why to organize chemicals based on hazard Categories

• Best practices for upkeep and maintenance of chemical storage areas

• Essential information needed for inventory management 
including best labeling practices for secondary containers

28

27

28



5/17/2023

15

Chemical Hygiene Plan

Required by the Occupational Safety and Health 
Administration (OSHA) Laboratory Standard, which 
most educational laboratories fall under.
Even if your state is not regulated by OSHA, a 
prudent approach to chemical management should 
include a CHP outlining how your chemicals will be 
safely procured, used, inventoried, stored, and 
disposed of.

29

I currently store my chemicals: 

Audience Survey Question
ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT

• Alphabetically

• By experiment

• Randomly

• Hazard class

• By container size

30

* If your answer differs greatly from the choices above tell us in the chat! 

29

30
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Alphabetical Storage

At some point, systems not 
based on separation of 
hazard types will fail

31

GHS Mind Map

Flammable 
Aerosols

Short lines show 

categories in a 

class – shortest is 

most severe 

3 Groups

29 Classes

GHS*
Hazards

Physical
Hazards

Health
Hazards

Environmental
Hazards

Acute 
Toxicity 

(Oral/Dermal
/Inhalation)

Skin 
Corrosion/
Irritation

Serious Eye 
Damage/Eye 

IrritationGerm Cell 
Mutagenicity

Reproductive 
Toxicity

Carcinogenicity

Target Organ 
Systemic 

Toxicity – Single 
Exposure

Target Organ 
Systemic 
Toxicity –
Repeated
Exposure 

Aspiration 
Toxicity

Respiratory/Skin 
Sensitization 

Gases 
Under 

Pressure

Oxidizing 
Gases

Flammable 
Gases

Self-Heating 
Substances

Pyrophoric 
Liquids

Flammable 
Solids

Self-
Reactive 

Substances

Flammable 
Liquids

Pyrophoric 
Solids

Organic 
Peroxides

Oxidizing 
Solids

Oxidizing 
Liquids

Substances 
Which, in Contact 
with Water Emit 

Flammable Gases

Desensitized 
ExplosivesHazardous to 

the Ozone 
Layer

Hazardous to 
Aquatic 

Environment

Acute

Respiratory

Chronic

Skin

Irritation

Corrosion

Explosives

Corrosive to 
Metals

*The Globally Harmonized System of Classification and Labelling of Chemicals 32

31
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The Four primary Chemical hazard types & their GHS pictograms

33

Four primary storage areas

Oxidizers (also corrosive)
Air, Water, Shock Sensitive
Self heating/ Polymerizing
Potentially Explosive Compounds 
Time Sensitive 

Acids (organic/inorganic)
Bases (organic/inorganic)

Flammable
Combustible 

Toxic
Acutely Toxic

34

33

34
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Custom Systems – A word of Caution

• There are several well-known systems that organize 
chemicals (e.g., Stanford, Fisher, Flinn)

• Color systems?
• Great if you only order from one place
• Aftermarket tape conflicts

• Avoid conflicts with National Fire Protection Association colors

NFPA 704 
Diamond

35

Possible scenarios 

• Low or non-hazardous chemicals (by GHS)

• A chemical classified with one hazard type (flammable, reactive, corrosive, or toxic)

• A chemical that is incompatible with other chemicals that have the same hazard type

• A chemical with multiple types of hazard 

• Generally problematic chemicals (bad actors)

36

35
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Incompatibilities Between hazard types

Reactions between acids and metals 
produce flammable gases.

Oxidizers and flammable solvents can 
explode or create a fire if mixed. 

Reactions between acids and some toxic 
salts can produce toxic fumes.

37

Incompatibilities within the same hazard type

38

37

38
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Chemical storage logic for chemicals w/ multiple hazards

39

40

39

40
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Nitric acid is corrosive and oxidizing – where do 

you store it? 

Audience Survey Question
ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT

• In a corrosives cabinet

• On a metal shelf

• In a separated area within a corrosives cabinet

• On a wooden shelf

• By itself

41

* If your answer differs greatly from the choices above tell us in the chat! 

Especially problematic chemicals – Nitric acid

Using the storage flowchart, you may put 
nitric acid with oxidizers, which are stored 
on non-wooden shelving for reactivity 
concerns. 

The corrosivity of nitric acid also makes it 
incompatible with metal shelving.

42

41
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Especially problematic chemicals –
Nitric acid

43

RAMP: The iterative nature of safety
For each chemical –
• Recognize the hazards benzoyl peroxide CAS RN 94-36-0 100% 

• Assess the compatibility and storage issues Reacts violently with many organic acids, inorganic acids, alcohols 
and amines. This generates fire and explosion hazard. May decompose explosively on shock, friction or concussion. Temperature
sensitive

• Minimize the chance of a reaction in storage It must be kept in a cool place, in isolation and out of the 
sunlight or sources of heat. Also, avoid shock or friction. 

• Prepare for the storage issues Fireproof. Separated from combustible substances and reducing agents. Store only in 
original packaging. Wet spills to avoid dusts, but don’t allow in drains. Make sure to capture storage conditions in your inv entory.

44

43

44
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Need help with 
incompatibility?

In addition to typical information 
sources such as SDSs and Prudent 
Practices in the Laboratory utilize:

• CAMEO Chemicals

• PubChem

45

Cameo
example

46

45

46

https://cameochemicals.noaa.gov/
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Best practices for 
upkeep and 

maintenance of 
chemical storage 

areas

47

“how do I store my chemicals”?
• Depends on local conditions (humidity & temperature)

• Space available for storage (number of shelves, cabinets, 
drawers, specialized units)

• Type of available storage (wood, metal, cold, dry)

• Number of containers to store

• Variety of chemicals

• Security

48

47

48
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Some Common Storage Questions to Ask?
Do I have non-wooden shelving? If not, my oxidizers will need non-reactive secondary containment.

Do I store non-denatured ethanol? If yes, I need it behind two locks.

Do I have to stack bottles to fit everything in? If yes, I have too many for the available space.

Do I have flammable chemicals that require temp. control? If yes, I need a flammable materials cold unit.

Do I have doors or lips on shelving? If not, my chemicals need to be six inches back from shelf edge.

Do I have problematic chemicals such as nitric acid? If yes, I need a dedicated acid cabinet? 

49

Room temperature (25 °C to 20 °C): Most 
common laboratory chemicals

Refrigerator storage (2 °C to -4°C): For 
example: t-butyl lithium; isoamyl nitrite

Freezer storage (-10 °C to -20 °C): 
Many biological reagents 

30

20

0

-10

-20

10

Follow the manufacturers 
recommended storage temperature

Also consider what room conditions 
will be in downtimes or if there is a 
power outage (heat or cooling loss).

Keep humidity as low as possible

50

49

50
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More on temperature, Humidity, & Age
• Is the chemical in the expected state?
• Salts deliquescing due to high humidity 
• Pure phenol is solid at room temperature

• Ether – often stored incorrectly in a flammable materials refrigerator
• Peroxides can solidify at a higher temperature then the solvent. “At ordinary refrigerator temperatures, diethyl 

ether peroxide is insoluble in diethyl ether and forms the solid shock-sensitive diethyl ether peroxide.”*
*From Safety in Academic Chemistry Laboratories Volume 2: Accident Prevention for Faculty & Administrators 7th ed

Always store chemicals according to the manufacturer’s guidelines and monitor them regularly in storage.

51

Which of these things most annoys you? 

Audience Survey Question
ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT

• Unlabeled containers

• Almost empty reagent bottles

• Secondary containers with multiple labels

• Unlocked storage spaces

• Materials “borrowed” without permission

52

* If your answer differs greatly from the choices above tell us in the chat! 

51

52

https://www.acs.org/content/dam/acsorg/about/governance/committees/chemicalsafety/publications/safety-in-academic-chemistry-laboratories-faculty.pdf
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Essential information needed 
for inventory management

53

To safely manage and 
store chemicals

You must have a sense of the 
chemical hazard types you have….

54

53

54
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…and the storage options you have available. 
55

Inventory Basics
Creating an inventory from scratch is outside the scope of this webinar. The 
scheme shown here outlines the basic iterative procedure required.

If you do not have an inventory at all, we encourage you to refer to the 
Foundations for Storing, Organizing, and Disposing of Chemical in Educational 
Settings at the ACS Learning Institute. 

Many campuses will have a software solution that you will be working within.

56

55

56
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chemical management system: typical information
Basic Information Special Conditions Useful Information Local Information

Chemical Name Hazards (GHS) Chemical Form Barcode number

CAS RN®* Special Storage Container Material Storage Unit

Manufacturer Training Required Container Size Room Number

Amount/Units Regulatory Purchase Date GHS Updated Labels

Concentration NFPA Estimated Age SDS

Date of Check/Decision

*Chemical Abstracts Service Registry Number 

57

Inventory Examples
Name

CAS 

RN®
Amount

Conc/

Purity

Purchase 

Date

yyyy/mm/dd

Pictograms Manufacturer SDS Storage Unit

Nitric acid 7697-37-2 500 mL 16 M 2019/08/25 Alfa Aesar yes
Isolation 

Cabinet 5

Silver nitrate 7761-88-8 25 g 98% Pre 2015 Flinn Scientific yes Ox G4

Acetic acid 64-19-7 1 L 17 M Pre 2015 Fisher yes Vented Cabinet

Acetic acid 64-19-7 1 L 1 M Fall 2022 In House yes Acid Cabinet

Diethyl ether 60-29-7 1 L 99% 2023/01/20 Millipore Sigma yes
Flammable 

Cabinet

Ethyl alcohol 64-17-5 20 L 95% 2019/08/25 PharmCo yes

Locked 

Flammable 

Cabinet

Sodium 

chloride
7440-23-5 500 g 98% 2022/11/01

Non- hazardous 

by GHS
Morton yes GS 5B

Argon 7440-37-1 2.3 m3 99.999% 2022/11/01 ARC 3 yes Back wall

58

57

58
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Tips and tricks: Maximizing Storage

• Utilize “hidden” space for isolation cabinets

• Place isolation cabinets in larger cabinets

• Utilize desiccators

• Where fugitive vapor is not the issue, one can 
use physical barriers that can contain a spill

https://www.scientificplastics.com/wp-content/uploads/2018/11/Trays-comply-with-OSHA-EPA-Chemical-Hygiene.pdf

59

utilize multifunction cabinets

Many combinations can be purchased 

Singly, they can be placed on benchtops

60

59

60

https://www.scientificplastics.com/wp-content/uploads/2018/11/Trays-comply-with-OSHA-EPA-Chemical-Hygiene.pdf
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Ancillary Inventory stuff
• Food items brought into the lab for experimental reasons should be 

marked “NOT FOR HUMAN CONSUMPTION”

• Household chemicals need to be inventoried when they are used in a way 
not intended by the manufacturer.

• Donations – Just say NO… or have a procedure or process in place

• Utilize just-in-time ordering as much as possible – don’t stockpile

61

Primary labels
• The GHS defines label elements (1910.1200)

• HOWEVER, once the chemical is consumed and you want to reuse or recycle 
the container, remove the label completely and wash and air dry the bottle  

• Never remove or deface a manufacturer’s label
• Supplemental label information (adding GHS or storage area for example) 

must be added to empty space on the container 

• Label “flags” can be used on small containers or put the small container 
in the larger one that can be supplementally labeled

62

61

62
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best labeling practices 
for secondary containers

63

Secondary Labels – Best Practices
A good secondary label contains the:

• Chemical name (spelled out)

• Concentration (for solutions)

• CAS RN®

• Date the bottle was prepared, if known.

• GHS hazard information such as pictograms (sticker or printed), signal words, hazard 
and precautionary statements.

• Optional information: manufacturer name*, storage location  
* May be a required element for pure chemicals

64

63

64
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Label your containers so that if you die, I know what it is.

• In 1910.1200(f)(8), OSHA does not require that portable containers for 
immediate use be labeled.

• Somewhere you need to identify abbreviations or acronyms used for 
solutions or chemicals locally.

• Anything not used immediately (within one shift) should be labeled. 

65

Appropriate containers for long term storage
• Anything to be stored, should be transferred to a 

proper storage container with an appropriate lid (no 
reaction glassware, no parafilm, corks, etc.) and labeled .

• Get rid of penny-top stoppered bottles

• Use compatibility charts to determine the best storage 
container material 

66

65

66

https://www.coleparmer.com/chemical-resistance
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Best Practices: Chemical Management
• Document laboratory practices for inventory reconciliation, labeling, unused portions, dispensing, cleaning 

procedures, etc.
• Containers

• Inspect each chemical container (bottle, lid, label, and contents) at least once a year 
• Check every layer of containment
• Stress test empty HDPE* and LDPE* before refilling

• Inspect storage cabinets regularly and address noted issues immediately. 
• Use vapor absorbent cartridges
• Use sealants on exposed surfaces
• Switch to fire approved laminate cabinets

*High- and Low-Density Polyethylene 

67

summarizing

68

67

68
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CHECK OUT THIS SHort
VIDEO about the free 
ONLINE course!

71

https://institute.acs.org/foundations-for-storing-organizing-and-disposing.html

ACS Safety Resources
https://institute.acs.org

72

71

72

https://institute.acs.org/foundations-for-storing-organizing-and-disposing.html
https://institute.acs.org/
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Thank you!
Questions?

ACS Center for Lab Safety

Add QR code for 
https://institute.acs.org/acs-
center/lab-safety.html

73

74

WORKSHOP: RAMP IN THE RESEARCH LAB
Wednesday, August 2, 2023 | 2:00 PM – 5:00 PM EDT

Learn the principles of the RAMP paradigm through a series of 

case studies and discussion sessions focused on practicing each 

of the RAMP steps. Near the end, participants will apply a risk 

assessment guide to an experimental procedure to help build 

confidence in doing risk assessments in research labs.

WORKSHOP GOALS ARE TO:

• Educate participants about the value and principles of RAMP risk assessment.

• Guide participants through breakout sessions to practice RAMP steps with 

case studies and to practice a full risk assessment.

• Supply participants with the knowledge and resources to incorporate risk 

assessment into their research lab.

tinyurl.com/RAMP-workshop-Aug23

Register by Friday, July 21, 2023!

This 3-hour virtual workshop, led by grad student researchers with significant lab safety 
experience, is primarily directed at frontline researchers at academic institutions: 
Graduate students, Postdoctoral scholars, Undergraduate students, Faculty and safety staff 
are also welcome to participate.

73

74

https://institute.acs.org/acs-center/lab-safety.html
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75

THE LIVE Q&A IS
ABOUT TO BEGIN!

Keep submitting your questions 
in the questions window!

www.acs.org/acswebinars

z

www.acs.org/acswebinars

76

Register for Free Browse the Upcoming Schedule at www.acs.org/acswebinars

Co-produced with ACS Division of Professional Relations

How to Develop a Strategic Mindset

Wednesday, May 24, 2023 | 2-3pm ET

Co-produced with the open access journal, ACS Engineering Au

The Road to Carbon Sequestration

Thursday, June 1, 2023 | 2-3pm ET

Co-produced with ACS Green Chemistry Institute

Catalysis in Sustainable Chemistry

Thursday, May 25, 2023 | 2-3pm ET

75

76

http://www.acs.org/acswebinars
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www.acs.org/acswebinars

77

Edited Recordings
are an exclusive benefit for ACS Members with the 
Premium Package and can be accessed in the 
ACS Webinars® Library at www.acs.org/acswebinars

Learn from the best and brightest minds in chemistry!
Hundreds of webinars on a wide range of topics relevant to 
chemistry professionals at all stages of their careers, presented 
by top experts in the chemical sciences and enterprise.

Live Broadcasts
of ACS Webinars® continue to be available free to 
the general public several times a week generally 
from 2-3pm ET. Visit www.acs.org/acswebinars to 
register* for upcoming webinars. 

*Requires FREE ACS ID

www.acs.org/acswebinars

78

ACS Webinars® does not endorse any 
products or services. The views expressed in 
this presentation are those of the presenter 
and do not necessarily reflect the views or 
policies of the American Chemical Society.

Contact ACS Webinars® at acswebinars@acs.org

77

78

http://www.acs.org/acswebinars
http://www.acs.org/acswebinars
mailto:acswebinars@acs.org?subject=I%20have%20a%20question
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